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(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a transfer device of 
conductive balls that surely coats a prescribed amount of flux 
onto the conductive balls, and to provide a transfer method. 
SOLUTION: In the case of coating a flux 2 polled in a vessel 
16 of a flux storage section to conductive balls 1 ( a squeeze 
unit 1 7 is used to coat the flux 2 with a prescribed film 
thickness to a flat bottom 16a of a vessel 16. Then, a suction 
head 20 sucking the conductive balls 1 is descended to the 
vessel 16, a touch sensor 43 of the suction head 209 senses 
the conductive balls 1 which is in press contact with the 
bottom side 16a of the vessel 16, the suction head 20 is 
raised and the conductive balls 1 supported by the suction 
head 20 transfers the ^conductive balls 1 to a work. Thus, the 
conductive balls 1, to which a prescribed amount of the flux 2 
is coated, are surely transferred to the work. 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim] 

[Claim 1] two or more adsorption which carries out vacuum adsorption of the conductive ball on the 
inferior surface of tongue — with the adsorption head in which the hole was formed The positioning 
section which positions a work, and the flux reservoir which has a flat base, A flux layer formation 
means to form the layer of flux by the thickness below the radius of a conductive ball on the 
aforementioned base, The move means to which between the aforementioned positioning section and 
the aforementioned flux reservoirs is relatively moved for the aforementioned adsorption head, A 
vertical-movement means to make a vertical operation perform the aforementioned adsorption head 
to the aforementioned flux reservoir, ******** of the conductive ball characterized by having this 
****** means to detect that the conductive ball with which the aforementioned adsorption head 
downs by the aforementioned vertical-movement means, and vacuum adsorption was carried out at 
the adsorption head this **ed on the aforementioned base. 

[Claim 2] It is the **** technique of a conductive ball of making flux the inferior surface of tongue of 
an adsorption head adhering to the lower part of two or more conductive balls which carried out 
vacuum adsorption, and ****ing to the electrode of a work. The process which applies the flux of the 
thickness below the radius of a conductive ball to the base of the flux reservoir which has a flat base, 
The process to which the aforementioned adsorption head is dropped to the aforementioned flux 
reservoir. The process which detects that the conductive ball by which the aforementioned 
adsorption head was adsorbed this **ed on the aforementioned base by this ****** means, The **** 
technique of the conductive ball characterized by including the process which ****s the fconduptive 
ball with which the aforementioned adsorption head will be raised if this aforementioned ***«W* yJ 
means detects this **, and flux was applied on the electrode of a work after that. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed description] 
[0001] 

[The technical field to which invention belongs] this invention relates to ******** and the **** 
technique of a conductive ball of ****ing a conductive ball on the electrode of a work. 
[0002] 

[Prior art] The technique using conductive balls, such as a solder ball, as the technique of forming a 
bump on the electrode of the work by which electronic parts are ****ed is learned. This technique 
****s a conductive ball on the electrode of a work, by heating a work after that, solders a conductive 
ball to an electrode and forms a bump. In order to perform soldering of a conductive ball and an 
electrode good at this time, before using flux generally and ****ing a conductive ball on an electrode, 
applying flux to either a conductive ball or an electrode is performed. 

[0003] The technique of dropping the adsorption head which carried out vacuum adsorption of the 
conductive ball to the front face of the flux ****ed by the container, landing a conductive ball at flux, 
making the point of a conductive ball imprint flux, and applying as the technique of applying flux, is 
enforced. This technique makes flux adhere only to the point of a conductive ball by controlling a 
down stroke of an adsorption head. 
[0004] 

[Object of the Invention] However, a control of a down stroke of the adsorption head at the time of 
an application of flux has come to require high degree of accuracy as minor— diameterHzation of a 
conductive ball progresses. Consequently, the predetermined flux coverage to a conductive ball is not 
secured according to ,few errors of the input data for a control, either, but there was a trouble of 
producing dispersion in a coverage. 

[0005] Then, this invention carries out the purpose of providing conductive balls, such as a solder ball 
by which vacuum adsorption was carried out, with ******** and the **** technique of a conductive 
ball which can apply the flux of the specified quantity certainly to an adsorption tool. 
[0006] 

[The means for solving a technical problem] two or more adsorption whose ********s of the 
conductive ball of claim 1 publication carry out vacuum adsorption of the conductive ball on the 
inferior surface of tongue — with the adsorption head in which the hole was formed The positioning 
section which positions a work, and the flux reservoir which has a flat base, A flux layer formation 
means to form the layer of flux by the thickness below the radius of a conductive ball on the 
aforementioned base, The move means to which between the aforementioned positioning section and 
the aforementioned flux reservoirs is relatively moved for the aforementioned adsorption head, It had 
this ****** means by which the conductive ball with which a vertical-movement means to make a 
vertical operation perform to the aforementioned flux reservoir, and the aforementioned adsorption 
head down by the aforementioned vertical-movement means, and vacuum adsorption was carried out 
in the aforementioned adsorption head at the adsorption head detected having this **ed on the 
aforementioned base. 

[0007] The **** technique of the conductive ball claim 2 publication is the **** technique of a 
conductive ball of making flux the inferior surface of tongue of an adsorption head adhering to the 
lower part of two or more conductive balls which carried out vacuum adsorption, and ****ing to the 
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electrode of a work. The process which applies the flux of the thickness below the radius of a 
conductive ball to the base of the flux reservoir which has a flat base, The process to which the 
aforementioned adsorption head is dropped to the aforementioned base, and the process which 
detects that the conductive ball by which the aforementioned adsorption head was adsorbed this 
**ed on the aforementioned base by this ****** means, The process which ****s the conductive 
ball with which the aforementioned adsorption head will be raised if this aforementioned ****** 
means detects this ** t and flux was applied on the electrode of a work after that is included. 
[0008] 

[Gestalt of implementation of invention] In case according to the above-mentioned configuration a 
conductive ball is landed at the oil level of the flux ****ed by the reservoir and flux is made to 
adhere to the inferior surface of tongue of a conductive ball, the flux of a predetermined thickness is 
applied to a flux reservoir. The adsorption tool which adsorbed the conductive ball to this reservoir is 
dropped, and after detecting that the conductive ball this **ed on the base of a flux reservoir, the 
flux of the specified quantity can be certainly imprinted and applied to a conductive ball by raising an 
adsorption head. 

[0009] Next, the gestalt of enforcement of this invention is explained with reference to a drawing. For 
the perspective diagram of ******** of the conductive ball of the gestalt of 1 enforcement of this 
invention, and drawing 2 , the cross section of the adsorption head of ******** of this conductive 
ball and drawing 3 are [ drawing 1 / explanatory drawing of an application operation of the flux of 
** * ** ** * of this conductive ball and drawing 6 of the sectional side elevation of the flux reservoir of 
******** 0 f this conductive ball, drawing 4 , and drawing 5 ] explanatory drawings of a **** operation 
of the solder ball of ******** of this conductive ball. 

[0010] In drawing 1 ,11 is a work and is laid in the guide rail 13. The guide rail 13 serves as the 
positioning section which clamps and positions a work 11. Many electrodes 12 by which the solder 
ball 1 as a conductive ball is ****ed are formed in the top of a work 11. The container 16 as the feed 
zone 14 of the solder ball 1 and a reservoir of flux 2 is installed in the side of a guide rail 13. 17 is a 
squeegee unit which carries out the smoothness of the oil level of the flux 2 ****ed by the container 
16. Underneath the container 16, the drive means 18 of the squeegee unit 17 is ****ed. A feed zone 
14 consists of a box and the solder ball 1 is ****ed by the interior. 

[001 1] The adsorption head 20 is formed in the upper part of a guide rail 13. The adsorption head 20 
is moved in the orientation of X along with the guide shaft 21. Moreover, the both ends of the guide 
shaft 21 are combined with the guide shaft 23 through the slider 22, and the guide shaft 21 *is moved 
in the orientation of Y along with the guide shaft 23. That is, the guide shafts 21 and 23 servers a 
move means to move the adsorption head 20 in the orientation of X, or the orientation of Y. In' 
addition, the explanation of the power system for moving the adsorption head 20 along with the guide 
shafts 21 and 23 is omitted. 

[0012] Next, the structure of the adsorption head 20 is explained with reference to drawing 2 . 30 is a 
box as a mainframe. A box 30 is the non-base and the block 31 is contained by the interior. The 
adsorption tool 32 of a core box is combined with the lower part of block 31. the adsorption formed in 
the inferior surface of tongue when the adsorption tool 32 was connected to the suction unit 36 
through the tube 33 and the suction unit 36 operated — vacuum adsorption of the solder ball 1 is 
carried out at a hole 35 [ much ] 

[0013] In drawing 2 , the parallelism to the level surface of the inferior surface of tongue of the 
adsorption tool 32 is secured by pressing the side edge of block 31 on bottom-plate 30a of a box 30. 
That is, bottom-plate 30a serves as the stopper for making the inferior surface of tongue of the 
adsorption tool 32 into a level surface while it specifies the down limit of the adsorption tool 32. 
Moreover, with the gestalt of this enforcement, since the both-sides section of block 31 is made to 
this ** to a stopper, the parallelism of the inferior surface of tongue of the adsorption tool 32 is 
maintainable with sufficient repeatability. 

[0014] Moreover, the touch sensor 43 is formed in this plane of composition with the side edge of the 
block 31 on bottom-plate 30a of a box 30. A touch sensor 43 detects that the contact of bottom- 
plate 30a of the side edge of block 31 and the box 30 was severed. Sometimes this plane of 
composition of this is usually this **ed always, and is in the contact status, and if the solder ball 1 
which adsorbed during the down operation of the adsorption head 20 on the inferior surface of tongue 
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of the adsorption tool 32 this **s to an anchorage, this plane of composition will be in the non- 
contact status. That is, it detects that the solder ball 1 by which the inferior surface of tongue of the 
adsorption tool 32 was adsorbed this **ed to the anchorage by detecting electrically a contact and 
the non-contact one of this plane of composition of this. Therefore, the touch sensor 43 serves as 
this ****** means to detect having this **ed to base 16a of the container 16 which the solder ball 1 
mentions later. In addition, as this ****** means, you may use the gap sensor of a non-contact 
formula. 

[0015] The cylinder 38 is installed in the top of a box 30, and the block 31 is combined with the soffit 
section of the rod 39. 40 is spring material and has combined the head lining side of a box 30, and the 
top of block 31. The spring material 40 carries out the from cartridge of the block 31 upwards by the 
spring force, and has mitigated the self-weight by the side of the adsorption tool 32. With the gestalt 
of this enforcement, the spring force of the spring material 40 is made equal to a self-weight of the 
block 31 and the adsorption tool 32. The fitting of the slide of the slider 41 formed in the both-sides 
side of block 31 is made free to the perpendicular rail 42 prepared in the internal surface of parietal 
bone of a box 30. 

[0016] Next, the vertical-movement means of a box 30 is explained. 50 is the longwise drive case 
prepared in the flank of a box 30, and the ball thread 51 perpendicular to the interior is contained. 
The nut 52 is ****ing to the ball thread 51, and the nut 52 is combined with the box 30 through the 
rod 53. The rail 54 perpendicular to the side face of the drive case 50 is formed, and the fitting of the 
slide of the slider 55 formed in the side face of a box 30 on this rail 54 is made free. If a motor 56 
drives and a ball thread 51 rotates, a nut 52 will move up and down along with a ball thread 51. 
Thereby, a box 30 and the adsorption tool 32 perform a vertical operation. 

[0017] 60 is a control section and a signal is inputted from the touch detector 66 which controls the 
suction unit 36, the motorised circuit 61, the ****** control section 62, etc., and was connected to 
the touch sensor 43. 63 is a pressure source. The motorised circuit 61 controls a motor 56. The 
****** control section 62 controls a cylinder 38. 

[0018] Next, the reservoir of flux is explained with reference to drawing 3 . In drawing 3 , the 
container 16 for flux ****s is horizontally ****ed by the lower part of the adsorption head 20. Base 
16a of a container 16 serves as the flat field, and a levelness is adjusted so that it may become 
parallel to the inferior surface of tongue of the adsorption tool 32 of the adsorption head 20. The 
squeegee unit 1 7 is ****^d by the upper part of a container 1 6. Longitudinal slide movement of the 
squeegee unit 1 7 is carried out on base 1 6a by drive means 1 8 by which the container 1 6 was formed 
caudad. %\ ' ■ >' 

[0019] The drive means 18 is explained. The bracket 70 of the squeegee unit 17 is combined with the 
nut 77. The feed screw 78 is carrying out ** ON to the nut 77. The feed screw 78 is supported by 
the bearing 79 and the feed screw 78 is equipped with the pulley 80. Longitudinal slide movement of 
the squeegee unit 17 is horizontally carried out by carrying out the belt of the belt 83 between the 
pulley 82 with which the axis end of a motor 81 was equipped, and the pulley 80 of a feed screw 78, 
and carrying out the right reverse drive of the motor 81. 

[0020] The squeegee unit 17 is equipped with two squeegees 75 and 76, and squeegees 75 and 76 
move up and down in cylinders 72 and 73, respectively. A squeegee 75 downs at the time of advance 
(in drawing 3 , it moves to the method of the right) of the squeegee unit 1 7, and the squeegee 76 
leaning to the opposite direction downs at the time of go-astern, and when the nose of cam of each 
squeegee carries out the translatory movement on base 16a of a container 16, flux 2 is spread on 
base 16a, and it applies by the uniform thickness. 

[0021] The thickness of the flux 2 which the nose of cam of squeegees 75 and 76 and the path 
clearance between base 16a are adjusted, therefore is applied on base 16a can be set to arbitrary 
thickness, for example, the thickness below the radius of a solder ball, by adjusting the height position 
at the time of vegetation of the rods 73 and 74 of cylinders 72 and 73. Therefore, the container 1 6, 
the motor 81, and the squeegee unit 17 serve as a flux layer formation means to form the layer of 
flux 2 on base 16a. 

[0022] ******** of this conductive ball is constituted as mentioned above, and explains an operation 
below. In drawing 1 , the adsorption head 20 is moved to the upper part of a feed zone 14. next, the 
thing which a motor 56 ( drawin g 2 ) drives — the adsorption head 20 — a down and elevation — 
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carrying out — adsorption of the inferior surface of tongue of the adsorption tool 32 — to a hole 35, 
vacuum adsorption of the solder ball 1 is carried out, and it is taken up 

[0023] As it moves to the upper part of the container 1 6 of a flux reservoir and there shows the 
adsorption head 20 to drawing 4 , a motor 56 drives and the adsorption head 20 downs to the 
container 1 6 of a flux reservoir. At this time, a down operation is continued until the solder ball 1 by 
which the inferior surface of tongue of the adsorption tool 32 was adsorbed this **s to base 16a of a 
container 1 6 and this ** is detected by the touch sensor 43, as shown in drawing 5 . Therefore, a 
down operation is not interrupted in the middle of a down stroke, ** ON is certainly carried out into 
the flux 2 by which the solder ball 1 was applied to base 1 6a, the flux 2 applied by predetermined 
thickness t as a result at base 16a is certainly imprinted by the solder ball 1, and the flux 2 of the 
specified quantity is always applied to the solder ball 1. 

[0024] in this case — since side edge lower 31a of block 31 is pressed against stopper 30a of a 
mainframe 30 as shown in drawing 3 — the level surface where the inferior surface of tongue of the 
adsorption tool 32 is perfect — becoming — **** — therefore, adsorption — ** ON of all the solder 
balls 1 by which vacuum adsorption was carried out can be carried out to a hole 35 in the same depth 
as flux 2, and the equivalent application of the flux 2 can be carried out at all the solder balls 1 
[0025] After this, the adsorption head 20 goes up and, subsequently is moved to the upper part of a 
work 11. Then, an adsorption head performs down / elevation operation, and as shown in drawing 6 , 
it **** s the solder ball 1 on the electrode 12 of a work 11. If the solder ball 1 is ****ed by the work 
1 1 , a work 1 1 will be delivered along with a guide rail 1 3 to the following process. Next, the new work 
1 1 is sent to a guide rail 1 3, and the operation mentioned above is repeated. 
[0026] 

[Effect of the invention] In case according to this invention a conductive ball is landed at the oil level 
of the flux ****ed by the reservoir and flux is made to adhere to the inferior surface of tongue of a 
conductive ball The adsorption head which applied the flux of a predetermined thickness to the flux 
reservoir, and adsorbed the conductive ball to this reservoir is dropped. Since it is made to go up an 
adsorption head after detecting that the conductive ball this **ed on the base of a flux reservoir 
There is no dispersion in the flux coverage resulting from the error of the control data of a down 
stroke of an adsorption head, and the flux of the specified quantity can be certainly imprinted and 
applied to a conductive ball. 

[Translation done.] \ 
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-;b3 2C»eM<b^b< Lri»€>„ y ^ 3 1 OMffiiJ 

Bcc^:we>nfcX7'f ^4 n*. #^^3oortiti: 
[0016] ;xk.#v ?x3 0©±Ti6^ecc-3(,>ri5i 

|g«)^-xrS>«3. ^<Dfamcitm&t3:#-)l>t3iC5 1 
n-CI,^o sJf-Jl/ti 1 5 1 Ktt^- » F 5 2 TMg 
^L--C*j0. t 7 h 5 2»n ? K 5 3 ^ItiK ;» i'^ 
3 0iC^3n-Cl»-2>. ggKj^-^5 OcDfflijffiCCttSitt 
& U- 5 4 7&ig;W 6 ntfc «3 . #-^X3 0 <7)fflijffi(c 
Wttf htltcX^ J Z S b\*Z<Dl>-~>Vb 4 Fg 

fi«cK^bt:t»*. 5 6^|g«jUrrK-;u*aD5 
i*5[gie-rst. ^- ^ F 5 2«sK-;UtaD5 lKifl^t 
±TI»TS„ cntCcfcO. 9^3 0^©#'>-Jl/3 
2«±T«(^ ; &tT j 5. 

[0017] 6 0ttfWapSB-C#>-5-C. f F 3 

6. -t-^IElb(e]886 1. jfBE*«Wf»6 2ttir*iWtai 
Sfci' u»?-H2>1f4 3CCgi^3nA:^ -y ?-^ai|5I88 
6 6#>e>{f-^#A#;*ft5o 6 3 fJlE^iS-C^-S. 
^|gffi!)|5]SS6 It*. 5? 5 6 J¥ff^*iJ® 
g|16 2 t*-> 'J > y 3 8 *WflBrr 4. 

[00 18]»C, m3£&MLX7 : ?v vx<Dm : &?& 

uL-o^-asmfz. ^3tcfci^r. K2o©t 

•Cl^„ ^fSl 6©JSM1 6 a(*¥*Sftffi<!:&or*i 
0. iiS^ f F2 0O©SI^-JU3 2CDTffitC>FfU-C^ i 
tftcAjrSJr^K:?^®* 5 ^^^*, SSI 6<D±^tc 
t*^+-i?a^ v F 1 7^BE^!$n'rc^ 0 
- -j F 1 7 t*^H 1 6 ©T^tCKW^n/cfgfii)^®: 1 8 
tc <fc -?r j£S 1 6 a kxm&Wt*. 
[0019] wm-Vk i 8 ec-?i»rttWT -5. 
ar-?H 7 y F 7 0 1*^- v F 7 7 tCtg^-S 
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lCfAifcCCg&ttSftfc^-'JS 2<h. i*f3;bC7 8©7 - 

-■;8 0©ra{c«^;i/h8 3^p^§nr*jo. *-* 

[0 0 2 0 ] h 1 7CC{i. 2-3©Xt- 

i/75, 7 6*s^#34arte«3 t Xt-y7 5, 7 6(i 
Ztl-Ztli") > 9 7 2, 7 3{C<fc-5T±TS&-r£. 10 
-i^jL^„ h 1 KDffim. (03CC*sO»-r^^BJ)) B$ 

o>-cc>-5x+-^7 6#tp2u -en-enox^-s/© 

ftHtf&S 1 6 ©Jgffl 1 6 ai-CSjtjlt&^-r&CiK: 

«to. 7?'?i'^24Si 1 6 a±.?mmu-ci$}— am 

[0 0 2 1 ] is')>#l 2, 7 3©PfK7 3, 74© 

5, 7 6©5HStIIl 6 a©R8©* yr-^XJ&ipill 
3*1. L//c*5-,TJS® 1 6 a±K^75J3n*7^^^X 20 
2©/fE3£ffig©/¥3. «Atf¥BBjK-*©*a«T© 

*-£8 l*>\J:tfX*-^:x.=-? h 1 7ttjgffil 6a± 
[0 022] C©5SStt^-Jl/©^4ESJgW±ia©J: 5 

r . -7 k 2 o i 4 ©±#^»Krr a. -X 

CC*-£5 6 (02) «%Mr&C<b(Cj:0lRSK>9 F 
2 0BTB-±ffO. 9»'V--rt/3 2©Tffi®««?L3 30 
5(C¥ffl^-;l> 1 4X^tfltf5- *7 » 
[0 0 2 3 ] CRS^ 9 F 20B77 » 9XR?ttS©&8 
16©±^^8tlL. *C "CH 4 (CiSr J: 5 JC. 
5 6 #|gtt LtRf'v »F20#75jf XBWBSP©S 
SI 6 CC^L/TTP^f €>. C©<hi*. H5tcSVrJ:5 
tC. »J&^-^3 2©Tffi^C©#3nfc*Ba^--'H A* 
S81 6©Jgffil 8 a«cS»LT*?*-fe>lJ-4 3SC<fc 

r>T. mxho-i'©ja4't?TF*Bftf^ t f»i-r?)Ci 
«tt<. ^ffltf-JH ttlgffil 6 atc^?p$n/c77 v 40 
t> X 2 ^ICSBUKUIA 0. -e©*S*S® 1 6 a tcjffiSfit 

t -cma sn/c7 7^72 Asssntc^ffl*-^ 1 &c 

[0 024] C<Dm&. HStCTnTi^tcyav ^3 1 
©ffl!jJgTSR3 1 a«3t:(*3 0©X h -,/\'3 0 &ICWL% 
r6ti-Cl,»4©T. ©aj-^-^3 2©Tffi«^>Q:*¥ 

Sifc-^rfco. u/c*soreR»?L3 5Kasttsn 

/c-T^T©^^-^ 1 ^77-; *X2«:|5]C8£3-Cffi 
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t^TO*EB^-JH«:7 7"^^25:fli 

[002 5] C©fgtR#^ „ K 2 0 KJhffU 

1 1 ©Jb#."^MW3. *CTWhv FttTlft • 

*1 lOSttl 2±tC^iS-T-5. «7-*l ltC^ffl^- 
JH^tESn/cft^H "7-* 1 lfcttf-f KI/-JH 

1 1 sOtfiW-r FU-JH 3^j£6ft. ±)£OA:IM1F3WRO 
[0 02 6] 

SSP«:^fSS/l©7 5 -y ^x 0-CC©Bf?®SMc*f 
OT««tt#-JU*«»Ofc!ft»^» F&TBS-&. 7 

7 v f xifftajojeiBtc^mttJK-^assiyAic i* 

tfetfibfc&taRJtt-^? F£_t#£-»±.5J:5K:b-c<,>£© 
-C\ F©TP$x Fo-^©$i]af-i'©|siK: 

ear v^v ^x^a©«e>o^*i^c < . a?sttsj< 
-^ucffignjcBffjes©:? ^ * ^x^Lrifli-rs c 

[0 2] *«W©— SQt©^»©3W«ttiK-*©»«» 
B©5R#^7 F©8rffi0 

[0 3] *«W©— SE*©Je*©3Wtt#-*©*t^K 

g©7 -7 ^XgT?§SP©<i'J»tffi0 

[04] *»9i©— Sltt©JB»©W«tt#--»U©»i!{« 

g©-7 7 * ^©^^©u^a 

[0 5] **«©— S8»©jg«©a«ttt>J<-A^)t;«a5 
g©7 5 ? i»7,©i^©Sj?9E 

[0 6] *»*©— S5it©JI5»©W*ttJl<-JU©»tt« 
IB©¥Ba#-^©«iMttf¥©»WEI 

ltt-3©SMin 
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1 6 a ISM 

1 7 x.*-S^JLi h 
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